Introduction
Mad honey poisoning has a renowned history since ancient Greece. It is prevalent in several parts of the world, especially the Black Sea region of Turkey and less frequently elsewhere (North America, Korea, Nepal). [1] [2] [3] [4] [5] [6] However, it is scarcely heard of in our locality. Its toxidrome is well-described and includes hypotension, bradycardia, respiratory depression, and impaired consciousness. 1, 7 The toxicity is caused by grayanotoxin, which is a diterpene present in the nectar of some members of the Ericaceae family. 8 Herein, we describe the first local case of grayanotoxin poisoning related to the use of mad honey.
Case report
A 48-year-old man, with unremarkable past health, was admitted to the Accident and Emergency Department in a regional hospital with severe dizziness after ingestion of about 30 mL of honey in June 2012. The honey was provided by his friend who lived in close proximity to the Himalayas. The patient claimed to have consumed the honey for health purpose. He had been advised to take 3 to 5 mL at a time and had consumed it at the suggested dosage without any discomfort on three prior occasions. In the latest episode, he had consumed 30 mL. Whereupon, after about 1 hour he started experiencing severe dizziness, chest discomfort, sweating, coffee-ground vomiting, and blurred vision. He denied intake of other herbs or western medications.
On presentation in the emergency department, his blood pressure was 74/36 mm Hg, and his electrocardiogram (ECG) showed severe sinus bradycardia (heart rate, 37 beats/min) and diffuse ST elevation (Fig a) . He was fully conscious and had satisfactory oxygen saturation on room air. Based on his symptoms and ECG, a provisional diagnosis of acute myocardial infarction was made by the emergency physician and cardiologist. He was given atropine 0.6 mg intravenously, fluid challenge, and aspirin 300 mg by mouth. Thrombolytic therapy was withheld because of his coffee-ground vomitus that indicated possible gastro-intestinal bleeding. In addition, in the resuscitation room there was no further chest discomfort. A few minutes after the injection of atropine, his heart rate normalised and there was resolution of the ECG abnormality (Figs b and c) . He was then transferred to the Cardiac Care Unit for monitoring. Further investigations, including serial cardiac troponins, electrolytes, as well as renal and liver function test results, were all normal. Echocardiography revealed normal cardiac function and no structural abnormalities.
Acute poisoning as a cause of his clinical features was suspected. His serum cholinesterase level was 8383 U/L (reference range, 5320-12900 U/L), making organophosphate or carbamate poisoning unlikely. A urine specimen was collected on the day following his admission, and residual honey samples were sent for toxicology studies. Using a liquid chromatography-tandem mass spectrometry system (Applied Biosystems, Foster City [CA], US), grayanotoxin III was identified in the urine and grayanotoxin I, II, 
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Discussion
This is the first local case report of poisoning related to consumption of mad honey-honey containing grayanotoxins. Such poisoning is typically clustered in the Black Sea region of Turkey, where bees produce honey from the Rhododendron species like R ponticum and R luteum, and less commonly in parts of North America, Japan, Korea, New Zealand, and Nepal. [1] [2] [3] [4] 9, 10 Grayanotoxinalso known as andromedotoxin, rhodotoxin, or acetylandromedol-can also be found in other plants of the family of Ericaceae, like Kalmia, Pieris, and Agarista genera. Such poisoning can also occur after ingesting decoctions of such plants. 11 Our unit has also reported a local instance of grayanotoxin poisoning in a 57-day-old infant ingesting a bottle of milk prepared with a decoction of Rhododendron simsii. 12 With more than 25 grayanotoxin isoforms identified, three (grayanotoxin I, II, and III) are of particular toxicological relevance, of which I and III are considered the principal toxic isomers, 13 whilst grayanotoxin II appears to be less toxic. At the cellular level, toxic effect of grayanotoxin is mediated through its action on the voltage-gated sodium channel. Based on previous animal studies, grayanotoxin binds to the open sodium channel. Such binding modifies the channel's configuration to prevent its inactivation. Thus, the sodium channel remains depolarised and fails to repolarise. Overall, the diminished action potential appears to cause sinus node dysfunction. 14 Besides, associated stimulation of afferent vagal nerve fibres causes tonic inhibition of the vasomotor centre, leading to reduced sympathetic output and vagal inhibition of sinus node function. In the central nervous system, neurons maintained at a state of depolarisation can result in a convulsion. 1, 7 The typical features of a toxidrome include hypotension, sinus bradycardia, nausea, vomiting, sweatiness, blurred vision, dizziness, and impaired consciousness. In severe cases, syncope, convulsions, life-threatening complete heart block, asystole, and respiratory failure may ensue. 9 In a large pooled analysis of 69 patients by Gunduz et al, 13 over 95% of all patients encounter hypotension and sinus bradycardia, and such typical features were also manifested by our case. However, these symptoms are not specific. Moreover, as in our case, grayanotoxin poisoning may also present with clinical features and ECG changes mimicking acute myocardial infarction. 
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Fortuitously, our patient did not receive thrombolytic therapy due to the presence of coffee-ground vomitus. Apart from a primary cardiac event, other differential diagnoses include pesticide poisoning (organophosphate, carbamate) and pharmaceutical use of cholinergic agents (eg physostigmine, neostigmine, suxamethonium), which all have to be excluded. 15 A normal cholinesterase level, together with a negative drug history and the absence of common drugs or other toxic plant alkaloids revealed by toxicology screening, also help exclude these alternative diagnoses. 15 The toxic effects usually last no more than 24 hours, as grayanotoxins are rapidly metabolised and excreted. 1, 8 The latent period to symptoms is short, usually within 20 minutes to 3 hours post-ingestion, 7, 13 and symptom severity is dose-related. 1, 8 For most case reports and series in the literature, the diagnosis was based solely on clinical features and exclusion of other possible causes (eg underlying heart disease, concomitant pesticide poisoning) without biochemical confirmation. [2] [3] [4] 10, 16 With a toxicological analysis targeting the specific toxins and plant alkaloids, we can confirm the clinical suspicion and exclude other herb-related poisoning like aconite. 17 Concerning acute management, intravenous atropine and fluid replacement can restore normal sinus rhythm and blood pressure, as illustrated by serial ECGs in this and previous case reports. Provided treatment is prompt, nowadays, fatalities are seldom encountered.
To conclude, clinicians should be aware of mad honey poisoning, and particularly its atypical myocardial infarction-like presentations.
